Human trophoblast-endometrial interactions in an in vitro suspension culture system.
We developed an in vitro suspension co-culture system to examine the interaction of 1st, 2nd and 3rd trimester purified cytotrophoblasts with human endometrium. Endometrium explants were added to cytotrophoblast cell suspensions and placed on an angled gyrating platform in a 37 degrees C incubator. When endometrium was cultured alone it was able to remain viable for up to 3 days. When trophoblasts were cultured alone, they formed small and large aggregates, and occasionally spherical shells with hollow centers. When trophoblasts and endometrium were cultured together, the trophoblasts adhered to the exposed stromal surfaces of the tissue fragments. The surface epithelium was not receptive to trophoblast attachment except in one experiment when day 19 endometrium was used for the co-incubation, suggesting that surface attachment is usually restricted. A common finding was the presence of an acellular zone in the endometrium only adjacent to the attached trophoblasts. We speculate that this zone may be caused by proteolysis and resynthesis of ECM proteins by the trophoblasts. Based on our results, this in vitro suspension should prove useful for examining those factors which: (1) induce endometrial permissiveness, (2) promote paracrine effects on the endometrium, and (3) facilitate human trophoblast invasion.